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Table 1 Analyzed composition of Ti-43A1-9V-0.3Y alloy
powders (at%)

Al \'% Y Ti

42.76 8.85 0.28 Bal.
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Fig.1 Particle size distribution of TiAl alloy powders
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Fig.2 Morphology (a) and cross-section microstructure (b) of TiAl alloy powder
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Table 2 EDS analysis results of the phases in TiAl alloy
powders (at%)

Element
Phase
Ti Al \% Y (0]
p/B2 46.71 43.61 9.68
YAl, 9.97 61.07 1.96 22.67 4.32
Y,0; 1.67 1.88 - 40.25 56.21
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B, KZARRMB2AH, RN p/B2 M. BARTHA
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Fig.3 Microstructures of HIPed TiAl alloys at different temperatures: (a) 1000 C, (b) 1100 C, (c¢) 1200 °C, and (d) 1260 C
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Table 3 EDS analysis results of the phases in HIPed TiAl
alloy (at%)

Element
Ti Al \'% Y [6)
y 46.43 48.79 4.57 0.21 -
S/B2 48.88 34.90 15.99 0.23 -
YAl, 15.96 59.05 3.56 21.43 -
Y,0; 6.13 - - 40.68 53.18
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Fig.4 XRD patterns of TiAl alloy powders and HIPed samples
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Fig.6 Tensile property of TiAl alloy HIPed at varied
temperatures: (a) RT and (b) 700 C
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Fig.7 Cross-section morphologies of powders with different particle sizes: (a) <38 pm, (b) 38~53 pum, (c) 53~105 pum, (d) 105~150 um,

and (e) 150~250 pm
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Fig.8 Hollow powders content of powders with different

particle sizes

x4 BREIETIAIEEMEKArZE
Table 4 Ar content of TiAl alloy powders before and
after outgassing

Particle size/pum <38 38~53 53~105 105~150 150~250

Ar content before
. 4 047 051 0.82 1.52 2.43
outgassing/ug-g

Ar content aft
L eoment attet 044 077 148 235
outgassing/ug-g

IO
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Fig.9 Schematic of hollow powders formation process: (a) split
of droplet, (b) single bubble hollow powder, (c) multi
bubble hollow powder, and (d) open hollow powder
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Fig.10 Microstructures of 1200 “‘C/150 MPa/3 h HIPed TiAl alloy from different particle sizes powder:
(a) <53 um; (b) 53~105 um; (c) 105~250 um
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Fig.11 Tensile property of 1200 ‘C/150 MPa/3 h HIPed TiAl

alloy from different particle sizes powders: (a) RT and

(b) 700 C
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Effect of HIP Temperatures and Powder Particle Size
on Microstructure and Properties of PM TiAl Alloy

Liu Yufeng, Liu Na, Zheng Liang, Xu Wenyong, Liu Yang, Yuan Hua, Li Zhou, Zhang Guoqing
(Science and Technology on Advanced High Temperature Structural Materials Laboratory,

Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The Ti-43AI1-9V-0.3Y alloy was prepared by electrode induction melting gas atomization (EIGA) and hot isostatic pressing
(HIP). Effect of HIP temperature and powder particle size on microstructure and properties of this alloy was investigated. The TiAl
powders and HIPed samples were characterized by field emission scanning electron microscopy (FESEM), energy dispersive spectrum
(EDS), X-ray diffraction (XRD), quantitative metallography (QM) and mass spectrometer (MS). The results indicate that the TiAl alloy
powder mainly consists of /B2 phase. After HIP, the alloy is mainly composed of y and /B2 phases. In addition, both the powder and
HIPed alloys contain a small amount of YAl, and Y,O3 phase. After 1000~1260 °C/150 MPa/3 h HIP, the TiAl alloy microstructure is near
y, which is mainly composed of y phase and /B2 phase. With increasing the HIP temperature, the size of y phase as well as the tensile
elongation increase, but the tensile strength decreases. The Ar content and hollow powder quantity decrease accompanied by the decrease
in the powder particle sizes. The TiAl alloy powders were sieved into three particle size ranges (<53, 53~105, 105~250 pm), and then
consolidated by HIP at 1200 °C for 3 h under 150 MPa argon pressure followed by furnace cooling. Then it is found that microstructure
and tensile strength of the alloy do not change significantly with the particle size, but the high temperature tensile elongation of the alloy
increases obviously with the decrease of the particle size.

Key words: TiAl alloy; HIP temperature; powder particle size; hollow powder; microstructure; mechanical properties
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